Tissue-dependent DNA methylation of carp uncoupling protein 1 promoter.
DNA methylation of enhancers and promoters generally inhibits gene transcription. DNA methylation occurs predominantly at the dinucleotide CpG, a methyl group that is covalently bonded to cytosine. We have previously demonstrated tissue-restricted expression of the uncoupling protein 1 (Ucp1) in common carp. Here, we characterized the methylation status of the upstream region of the transcriptional initiation site of the carp Ucp1 gene in the liver, brain, kidney, skeletal muscle, and scales. In addition, we explored the direct role of methylation on Ucp1 transcription. Ucp1 expression was higher in the liver than that in other tissues including the kidney, skeletal muscle, and scales. The extent of methylation at nt -2178 and nt -2103 was lower in the liver and kidney than that in the brain, skeletal muscle, and scales. In addition, methylation at the upstream proximal-region of the Ucp1 gene was generally less frequent in the liver compared with that in the other organs. The transcriptional activation assay using the CpG-free luciferase-based reporter suggested that the methylation of the distal and proximal regions of the carp Ucp1 gene did not affect Ucp1 transcription. Unexpectedly, mutation of cytidylic acid to guanylic acid at nt -108 decreased Ucp1 promoter activity. The present results reveal that the status of DNA methylation of the upstream region of the carp Ucp1 gene is different among different tissues, but suggest that the DNA methylation do not directly repress the transcription of Ucp1.